The dry density and compressive strength of graphite foam concrete increase with the increase of graphite, while the porosity decrease; when the graphite is 5%, the dry density is the minimum about 581kg/m 3 , when the graphite is 10%, the compressive strength is the minimum about 1.8MPa. In alkaline conditions, the activity of the fly ash is excited, C-S-H gel was formed; Graphite has no effect on the composition of graphite foam concrete.
INTRODUCTION
With the building of a resources-conserving society, study on the application of energy-saving building materials has become a hot topic in concrete. Foam concrete as porous materials, is playing an increasingly important role in energy-saving building field; foam concrete neither belongs to cement paste, nor to the mortar, but a lightweight concrete with appropriate use of foaming agent and air bubble in mortar; it has a series of advantages such as lightweight, heat preservation, fire resistance, shock absorption, environmental protection and so on. For various reasons, however, foam concrete also has a series of disadvantages such as low intensity, larger density, imperfect foam technology and so on. This experiment added extra material to cement and fly ash, through testing the dry density, compressive strength and porosity of the specimens, aiming to research the adding quantity of graphite on influence of physical and mechanical properties of graphite foam concrete, and to product the lightweight, high strength graphite foam concrete.
EXPERIMENTS
2.1 Raw Material 42.5R Portland cement which was made from Jidong cement plant of Shenyang, class I fly ash.
Hydrogen peroxide (H 2 O 2 ), whose concentration is 30%, was used as foaming agent.
Analytically pure sodium sulfate (Na 2 SO 4 ) was employed as foam stabilizer, which contains 99.0% sodium sulfate. Chemical pure graphite powder, which contains 99.87% carbon and 95% of whose granularity is 30µm.
Specimens Preparation
The specimens should be maintained for 28 days when measuring the dry density, compressive strength and porosity of graphite foam concrete. The specimens should be made with the size of 100mm×100mm×100mm, then the specimens should be maintained in the curing room for 28 days with the temperature of 20±2 °C and the relative humidity of 95%. After the expiration of the curing age, put the specimens in the electrothermal blowing dry box to dry in the temperature of 60±5 °C. According to the Foam Concrete Standard JG_T266-2011, the dry density, compressive strength and porosity of the specimens were tested. Table 1 is the results of physical and mechanical performance of the graphite foam concrete in different proportion. In this experiment cement is always 600g, fly ash is always 400g. A set of data A in Table 1 to make the Fig.1 . The Fig.1(a) shows the effect of graphite content on dry density of graphite foam concrete. From the fig.1(a) , dry density of graphite foam concrete increases with the increase of graphite, mainly because of graphite is soft, poor cement capacity.
RESULTS AND DISCUSSION
When the water-cement ratio is determined, with the increase of graphite, the total quality of raw materials in the molding will increase, so the dry density increases as well. When the graphite is 5%, the dry density is the minimum about 581kg/m 3 .
From the fig.1(b) , with the increase of graphite, the compressive strength appear a small downward trend, then increases rapidly. when the graphite is 5%, the compressive strength is minimum, but compared with the 5%, the downward trend is seldom. when the graphite is 10%, the minimum compressive strength is 1.8MPa, the dry density is 597kg/m 3 , reach the dry density degree A06, intensity of (1.0-1.5) MPa. From the fig.1(c) , When the graphite varies within the range of 5% to 20%, the porosity decreases with the increase of graphite, and the porosity decreases from 68.1% to 57.9%.
Combining with the graphite on the influence of dry density and compressive strength, with the graphite increases, the dry density will increase, the air pore will decrease, so the porosity will decrease.
3.2 Characterization and the result analysis Fig.2 is the micro-morphology and structure of graphite foam concrete which has hydrated 28d.
As show of the SEM photograph, the pore size distribution of specimens are relatively uniform, but they are irregular sphere. Most of the holes are not connected, and the interface is relatively dense, but relatively roughness. As show of the fig.2(a) , it is a acicular structure obviously, the structure is the ettringite crystal of cement formed in the process of hydration, it can enhances the compactness of cement and improves the strength. It is relative uniform about the distribution of graphite powder from fig.2(b) , the fly ash particles are covered with graphite powder and needle. From the fig.2(c) , the fly ash particles also present the needle-shaped structure, this shows in alkaline conditions, the activity of the fly ash is excited, C-S-H gel was formed. Fig.3 is XRD spectrum about the phase analysis of graphite foam concrete which has hydrated 28d. As show of the XRD spectrum, the products mainly include calcium hydroxide, calcium silicate, calcium carbonate and so on. The diffraction peak of Calcium hydroxide is high, shows specimens have good hydration. There is only diffraction peak of simple substance carbon, shows no new material was generated, so Graphite has no effect on the composition of graphite foam concrete.
CONCLUSIONS
1. With the increase of graphite, the dry density and compressive strength of graphite foam concrete increase. when the graphite is 5%, the dry density is the minimum about 581kg/m 3 ; when the graphite is 10%, the minimum compressive strength is 1.8MPa, the dry density is 597kg/m 3 .
2. With the increase of graphite, the porosity of graphite foam concrete decrease; When the graphite varies within the range of 5% to 20%, the porosity decreases from 68.1% to 57.9%.
3. In alkaline conditions, the activity of the fly ash is excited, C-S-H gel was formed. Graphite has no effect on the composition of graphite foam concrete.
